APPENDIX A
ARTICLES AND SPEECHES

"Logistical Support of British Operation in Burma in
the Winter of 1944-1945," by Brigadier General Walter
K _Wilson, Jr., Deputy Engineer in Chief, Southeast
Asia Command

In the summer of 1944, Lord Louis Mountbatten and his
Southeast Asia Command staff was faced with a
logistical problem. The operational situation was as
follows: Burma was still in the hands of the Japs. In
the north, Chinese-American _forces wunder General
Stilwell were fighting for Myitkyina, the outpost of
civilization in Burma in_the north. In the northeast,
British-Indian troops of the 14th Arqy were clearing
the remnants of an audacious Jap offensive from the
fringe of India and the northeast corner of Burma.

The mission assigned required the reconquest of Burma.
The normal approach to Burma is from the_ south, through
Rangoon __All communications in Burma extend
from Rangoon.  Railroad lines run from Rangoon to the
north up through the center of Burma to Mandalay and
Mgltky[na_W|th a side line off toward China to Lashio.
The mainriver communication also extends from Rangoon,
utilizing the Irrawaddy up to Mandalay and Myitkyina.
However, since means of amphibious operation to retake
Burma from the south were not available, Southeast Asia
Command was forced to plan the conquest from the north.
Entering Burma from the north, the railroad lines could
be reached at Myitkyina and Mandalay, but railroad
lines without rolling stock are of little value. Early
in the camRal%?,_the_prlnC| al rivers in Burma could be
reached; the Chindwin_ at Kalewa and the Irrawaddy at
Myltkylna, but again without powered craft these rivers

urnished an unsatisfactory line of communications.
Before the war, no roads connected Burma with India.
American forces under General Stilwell were hacking the
Ledo Road across mountains and through the jungles to
Myitkyina, but by the summer of 1944, this road was
still several hundred miles short of Myitkyina. On the
west, British engineers had earlier improved the road
from Manipur Road to Imphal and had then built an
extension across the mountains to Tamu.  But Tamu is
over 300 miles from Mandalay and nothing but tracks
connected the two.
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. . . Calcutta, a teeming port, was the stgrtin% point
for supplies, both for British and American Torces.
From Calcutta, supplies were moved t?/ rail over a
broad-gauge line for over 200 miles and then
transferred to a narrow gauge for another movement of
388 miles to reach Manipur Road, including transfer-
across the Brahmaputra by a rail ferry. = The U.S.
supplies followed this same route, but continued past
Manipur Road. to Tinsukia and the Ledo area. In
addition, the small port of Chittagong was connected by
a narrow-gauge rail with Manipur Road, a distance of
over 350 miles. Major base facilities at Calcutta were
ready to handle _the load, and at Manipur Road the
advance base was in being. Forward from Manipur Road,
an all-weather macadam road was i1n good shape to
Imphal  Jap demolitions and monsoon damage had to be
repaired between Imphal and Tamu. From Tamu forward, a
fair-weather track ran to Kalewa. East of the Chindwin
River lay a broad jungle-filled plain, traversed only
by little-used tracks and a narrow fair-weather road to
Mandalay. From Mandalay, the main road net of Burma
leads to the south. Thus, in effect, the base area was
prepared, even though supply was_lnfleX|bIe due to the
distances and transshipments required. But forward of
the base an almost virgin country must be crossed by an
army of two corps to reach the central plain of Burma.
And” even then, once Mandalay was seized, the army would
still be 400 miles from its goal at Rangoon.

Aside from the war against the Jap must be considered
the war against the weather. In Burma, May to November
is the season of rains or monsoons. While these
torrential rains do not prevent operations, they break
down all communication_lines, making fair-weather roads
impassable, interrupting all-weather roads for varying
periods, and generally forcing operations to proceed at
a walk.  Thus, the operation must jump off in full
force 1n December and reach i1ts goal i1n Rangoon in
early Max in order to insure defeating the second
enemy, the weather.

The logistical solution presented can be summed up in a
few words. Use every means available to beat the
monsoon. The successful efforts by the American forces
to supply Chinese and American troops of the Northern
Combat Area Command have been so well covered by other
articles that | will cover only the logistical support
of the British 14th Army. "One of the principal
requirements was POL (gasoline and its allied
products).
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A British pipeline was built from Chittagong to Manipur
Road and then extended to Imphal __The road to Tamu was
repaired to all-weather classification across the
mountain region. One hundred miles of new all-weather
road were built from Tamu to Kalewa. Because of the
time element, lack of a sufficiently large number of
dump trucks, and lack of good_ stone sources, this road
was surfaced with PBS. PBS, directly translated, means

refabricated bituminized surfacing, or, as we would
)e more apt to know it, heavy burlap thoroughly
impregnated with bitumen, brought up in rolls and laid
on the Frepared subgrade. This was definitely in the
nature of an experiment, but it had to work, and be
ready by the next wet season. In the meantime, traffic
used” the old dry-weather trail. Because there were not
enough engineers to do this job_ and also bring the
Kalewa-Mandalay road up to specifications, supplies
forward of Kilewa would move by the Chindwin River down
to the Hunct]on of the Irrawaddy to Myingyan. Only
tactical vehicles belonging to divisions used the
existing fair-weather road from Kalewa forward. To
implement this river supply scheme, it was necessary to
get floating equipment to Kalewa. The lines of
communications would not handle the large tonnages of
craft in addition to the essential tonnages to supply
the army, so |qpromptu boat yards were set up at Kalewa
and hundreds o varlous_typeg of barges and boats were
built. Engines and special fittings were brought down
the long railroad and road lines of communications to
complete the job, and even a few sectional tugs made
the long journey. In addition to new craft built,
every type of lTocal craft available was pressed into
service. POL was moved forward by making UB large rafts
of drums, fastening them together with a bamboo floor,
and towing them down the river. Rafts_for dry storing
were constructed from 1ight materials obtainable
locally, principally bamboo, and floated one-way to
Myingyan.

All of this would have been to no avail without the
magnificent effort of the RAF and USAAF on air supply.
It can be safely said_that the Burma campaign was an
air supply war. Divisions would advance fifty to a
hundred miles, forward engineers would know about an
air-strip, and the C-47"s and 46's would land, thereby
increasing the efficiency of payload over that possible
by air dropping. Thus 1n effect, the supply was by a
series of hops forward to one transport strip after
another with the interval covered by air dropping. The
flexibility furnished by this “air supply ~enable
operations to outflank thé Japs which would have been
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impracticable by any other means. When operations had
succeeded in clearing portions off the railroad of the
central plain, locomotives were brought forward by road
and river, and some were even flown In by air.

. . . statistics _ [show] what was involved in this
tremendous logistical task, but they cannot give the
true measure of the hardships "and difficulties
involved. The operation was a success because the
fighting troops were willing to Pet along without
supplies normally considered essential’;. because when an
emergency arose, air supply was able to deliver the
goods on time; because thousands of troops and labor
working on the often crude and 9Ion%ated lines of
communications kept tonnages rolling forward through
every difficulty.

This solution to a_difficult logistical problem is not
one which others will try to follow in the future, but
It 1s a prime example of the advantages of control of
the air, of adequate air supply, and of combined
efforts b every practical meaﬁg to deliver sufficient
supplies to the right place in time to support tactical
operations. Both the British and American troops who
participated can be proud of a task well done.

Reprigg:ed with permission from Military Review
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Reprinted from The Military Engineer 40(April 1948):162-164, with
permission of the Society of American Military Engineers.
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Horizontal Ice Ledges in the Lower Portion of
Exposure

Figure 1.

The Problem of Permafrost
WALTER K. WILSON, JR.

Colonel, Corps of Engineers

Engineers, St. Paul District, under the direc-

tion of the Chief of Engineers, was started in
1945 because there had been numerous construction
failures at airfields in Alaska and it was necessary to
determine the best designs and construction methods
for arctic and subaretic regions. The field work has in-
cluded studies of airfields construction during World
‘War II as well-as an experimental plot developed at
Fairbanks, Alaska for an intensive study of founda-
tion conditions. Weather and ground temperature
data are being correlated for various points in Alaska.
Thermal properties of soils are being determined, and
field investigations are being made to develop methods
of locating the best possible airfield sites from aerial
photographs. From the studies in progress, it appears
that it will require several years of observations to
develop design criteria and methods for construction
of airfields in aretic and subaretic regions.

PROBLEMS ENCOUNTERED

Permafrost, or permanently frozen groumnd, is
usually found in varying thicknesses below the surface
of the earth in regions where the mean annual tem-
perature is below 0 degrees
Centigrade. (See Figures 1
and 2. In Figure 1, frozen
peat and silt separate the ice
ledges.). The permafrost
phenomenon is very exten-
sive, covering about one-fifth
of the world’s land area. In
the northern hemisphere,
permafrost is found in about
80 per cent of the area of
Alaska, 50 per cent of Can-
ada, and practically all of
Siberia. Although its origin
is not known, it is believed
that permafrost was formed
during the Ice Age. It exists
as both continuous and dis-
continuous layers. Where it

ﬁ N intensive study of permafrost by the Corps of

rrema.

Figure 3. Encroachment of Ice Field on Highway
Note artificial thawing of ditch and culvert

exists as continuous layers, its thickness has been
found to range up to about 1,500 feet. The perma-
frost is generally overlain by an active zone, of which
all or the upper part freezes each winter. (See Figures
4, 5, and 6.)

It has been known for a long time that permafrost
exists in the regions mentioned but its effect on con-
struction had not been studied prior to World War II,
except by the Russians who have made investigations
in Siberia for many years as a result of failures of
structures along the Trans-Siberian Railroad. Many
of the Russian studies have been concerned with ob-
taining basic information relative to the factors which
influence permafrost, as well as obtaining solutions to
various engineering problems which have been caused
by disturbing the natural regime of permafrost. Their
investigations, as well as our own, indicate that im-
portant factors which influence permafrost are
climate, ground water, vegetation, and soil character-
isties.

American engineers were confronted with prob-
lems associated with permafrost during construction
of the Alaska Highway in northern Canada and
Alaska. Here the permafrost, in many places, was
only a foot or so below the
ground surface. (See Fig.
ure 2.) Upon removal of the
vegetation which is a natural
insulator, the ground thaw-
ed rapidly and where fine-
grained soil was present,
serious difficulties were en-
countered in operating con-
struction equipment. This
problem was overcome, in
some cases, by immediately
backfilling the excavated
area with sand and gravel to
a sufficient depth to prevent
further lowering of the
permafrost surface and, in
other cases, by construe-
ting the road fill on the
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natural vegetative cover. As a by-product of perma-
frost, drainage ditches along the highway in cut sec-
tions frequently became filled with ice during the
winter season and, in many instances, the icing would
overflow the roadway to a considerable depth inter-
fering with normal use of the highway. (See Figures
3 and 4. In Figure 3 artificial thawing of ditch and
culvert should be noted.) This condition was princi-

P’ERMAFHDS'_F TABLE

.~ PERMAFROST
gy 7

Figure 4. Uncontrolled lce on Road

- ]

AREA TO BE _ I ROAD FILL |
GLEARED |  tRencH ’— |
~~ DIKE | :

UNFROZEN
MATERIAL —— —

PERMAFROST

|
|
TABLE g
PERMAFROST
|

Figure 5. Method of Controlling Ice

pally caused by the seasonal freezing downward from
the surface of the ground under the ditch meeting the
permafrost table which foreed the ground water in the
hillside to break out slightly upstream from the ditch.
It has been possible to overcome this difficulty to some
extent by clearing the natural insulating material
from a strip of land uphill from the roadway and con-
structing a ditech and dike perpendicular to the direc-
tion of the ground water movement to permit inter-
eepting, conveying or storage of surface and ground
water away from the road. (See Figure 5.)

The presence of permafrost also caused problems in
the construction of many airfields which were built in
Alaska during World War IT. Problems encountered
in the construction of runways were essentially the
same as those encountered in highway construetion.
Considerable damage was caused, in some instances,
where sufficient insulating material was not substi-
tuted for the natural cover which was removed and
where the fine-grained frost-heaving material was not
replaced by nonfrost-heaving material. As a result,
the runways of certain airfields had to be recon-
structed. Problems also were faced in connection with
heated buildings in which conditions became progres-
sively worse as the heat flowed into the ground over
a period of time and caused the melting of the perma-
frost. (See TFigure 6.) Where the thawed soil was
fine-grained, it lost most of the stability which it had
while in a frozen condition and, as a result, the build-
ings placed on it settled and in some cases were severe-
1v damaged.

INVESTIGATIONS IN PROGRESS
Tt was as a result of these failures that the investiga-

tion of airfield construetion in arctie and subarctic
regions was initiated by the Chief of Engineers and

assigned to the St. Paul Engineer Distriet, in January
1945. The investigation is still in progress under the
eeneral direction of the writer. It is expected that the
investigation will continue for several years. The
purpose of the investigation is primarily to develop
design criteria and eonstruction methods for airfield
pavements, structures, and utilities located in arctic
and subarctic regions., Objectives of various phases
of the investigation include:

a. Study of the performance of existing airfield in-
stallations on permanently frozen ground.

b. The observation and correlation of the relation-
ship between climatic conditions and soil conditions
throughout Alaska.

¢. The determination of the thermal properties of
typical soils from Alaska by laboratory tests.

d. Study of heat transfer in soils and insulating
materials and applications to design of runways,
roads, and buildings on permanently frozen ground.

e. Review of literature in English and foreign
languages on permafrost and construction thereon.

f. Development of a method of identifying perma-
frost areas and soil types from terrain characteristics
shown in aerial photographs.

g. Investigation of the applicability of geophysical
methods to use in the loeation of permafrost in
localized areas.

Studies are now being.made to attain the above
objectives. Field forces in Alaska under the juris-
diction of the St. Paul District Engineer are com-
prised of engineers, soil technicians, temperature ob-
servers, core and churn drill operators, and surveyors.

For the purpose of determining the performanece of
existing airfield installations on permanently frozen
ground, observations are presently being made at
Northway Airfield, Alaska and, as new airfields are
constructed in the permafrost region of Alaska, it is
planned to make additional observations. The investi-
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Figure 6. Effect of Heated Building on Permafrost Table

gation at the airfields ineludes the making of core or
churn borings, with a maximum diameter of 8 inches,
in the permanently frozen ground to depths of 30 to
75 feet and the installations of equipment for meas-
uring temperatures in the boring holes at various
depths below the surface. Observations of tempera-
tures are made at regular intervals. The borings are
logged and samples are tested for their physical
characteristics. Ground water wells are established
throughout the area and vertical movement observa-
tion points are installed along the runways and in and
near struectures.

From the observations made during the past two
years at Northway, it is indicated that the permafrost
under the runway has stabilized at a depth of about
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10 feet below the surface as compared to a normal
depth of about 3% feet in the undisturbed ground.
They also indicate that the permafrost surface under
the hangar is receding progressively downward until
it has now reached a depth of 24 feet below the floor
level. Although vertical observations indicate a maxi-
mum settlement of 1 foot on the hangar floor and
abutments, no apparent failure of the structure is
imminent.

The investigation of the existing and proposed air-
fields did not provide certain basic information con-
cerning permafrost, nor did it provide the basie in-
formation desired concerning various other types of
construction. In order to obtain this information, a
research area was constructed near Fairbanks, Alaska
in an area of fine-grained soil where the permafrost
surface is from 3 to 4 feet below the ground surface.
A description of this research area is given in the arti-
cle ‘“‘Permafrost Research Area’’ by W. Marks Jaillite
in THE MiLITARY ENGINEER for September 1947.

As a supplement to the studies at Northway Airfield
and at the Research Area near Fairbanks, an investi-
gation is being made to determine relations between
climatic and ground conditions throughout the perma-
frost region of Alaska. For this study, ground tem-
perature measuring equipment was installed in 20-foot
deep boring holes at each of fifteen weather stations.
Observations of ground temperatures as well as
climatic conditions are being made at these stations
and the data collected are being studied.

Tests being made at the University of Minnesota,
under a contract with the Government cover the

Figure 7. Aerial View of Ground Polygons

thermal conductivity and specific heat properties of
certain soils, rock types, and insulating materials at
various densities, moisture contents, and temperatures.
As the various reports on the tests and observations
are collected from the various sources, it is planned to
correlate the data, evaluate the results, and produce,
if possible, guides for the design and construction of
airfields in permafrost areas.

The feasibility of using aerial photographs in iden-
tifying permafrost areas on the ground is being in-
vestigated by Purdue University under a contract
with the Government. From a field and office study
of surface characteristics such as drainage, topog-

raphy, vegetation and tree growth, as shown on aerial
photographs, a technique has been developed whereby
it is possible to select from the photographs, areas
where construction can be successfully carried out
as well as those areas which should be avoided. Figure
7 shows the pattern of ground polygons, an indication
of fine-grained soil and ground ice which provide
poor foundation conditions. The outlines of the poly-
gons, as shown on Figure 7, are formed by a series of
ice wedges inclosing silt or fine-grained soil areas.
It has been demonstrated in the United States that
studies of aerial photographs can eliminate long and
extensive ground explorations where an investigation
is being made to determine the most suitable site
n a large area and that brief ground explorations can
then confirm the selected locations.

Studies have been made to determine the feasibility
of using geophysical methods for the location of
permafrost. Both seismic and electrical resistivity
methods have been tried and the latter method ap-
pears to have the better chance of successful applica-
tion. However, the results obtained to date have not
been entirely satisfactory, and it appears that further
studies must be made to prove or disprove the prae-
ticability of using geophysical methods for the in-
tended purpose.

)

CONCLUSIONS

It appears that it will require several years of ob-
servations in various locations and under a variety
of conditions to determine thermal characteristies of
permafrost areas and to develop design criteria and
construction methods. Although
definite conclusions can not be
made at this time, there are cer-
tain trends ar tentative conclusions
which engineers should consider in
connection with new construction
in arctic and subarctic regions.
These trends are based on library
research and on the results of this
investigation.

Site selection is very important
and, wherever possible, structures
should be located on coarse-grained
materials where the lowering of the
permafrost surface will not cause
deleterious settlement of the strue-
tures.

In areas where there is danger
of settlement of structures due to
melting of the permafrost, a space
suitable for circulation of fresh air
should be provided under heated
buildings to prevent the transfer
of heat into the¢ ground.

In the construction of roads and runways, no fine-
grained frost-heaving soil suould be permitted in the
ground zone subject to seasonal frost.

‘Where there is danger of icing over roads, consid-
eration should be given to cause induced icing some
distance from the structure. Where possible, roads
should be located to avoid side hills and incident
icing problems.

‘Where complete information is available concerning
soil characteristics and the extent of permafrost at a
given site, it is possible through proper constructior
methods to avoid deleterious settlement of struecture
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The Corps of Engineers as a Career+

A MESSAGE TO STUDENTS
CONCERNING THE DUTIES AND OPPORTUNITIES
OF AN ENGINEER OFFICER

it

Foreword

The early history of the Military Academy
and the Corps of Engineers were practically
identical, for West Point long remained the
home of the Corps. And as our young country
developed westward, the rivers and canals be-
came the highways to exploration and develop-
ment, just as the frontier posts planned by the
Corps and manned by the Army became the
bastion of American empire.

Throughout the history of our Army and our
country, engineering and construction have com-
prised an essential power to the support of mili-
tary power. Moreover, since no other pursuit
or profession so closely resembles and follows
the basic principles of war as does engineering
and construection, history very often records
great engineers to be great military leaders in
all our wars.

The combination of battle leadership, logisti-
cal leadership, and engineering technical lead-
ership is not unique. Caesar and his Roman
legions are just as famous for their fortifica-
tions, roads, aqueducts, and bridges as for their
victories over the Helvetians and the Gauls. In
fact, military history from the antiquity of
Xerxes, through Napoleon, to the engineering
and battle leadership of American Engineer
officers today, demonstrates invariably the close
relationship of military leadership and construe-
tion power. In considering the Corps of Engi-
neers as a career, I cannot overemphasize the
importance of this dual relationship and dual
role of constituting both a combat arm and a
military engineering mission. '

: SamueL D. STURGIS, JR.

Lt. Gen., United States Army
Chief of Engineers

By W. K. WILSON, JR.

Brigadier General, United States Army

United States must and intends to have a highly

mobile Army with hard-hitting teams—which
will rapidly concentrate on the objective. Then to
limit hostile action, they will disperse while preparing
for the next strike. Such an Army can succeed only
if true leadership is active from the smallest unit to
the largest. The Engineer Battalion Commander will
be required repeatedly to tell his Division Commander
whether or not the tactical plans can be supported.
The Engineer must be certain of his position. He will
need, not the slide rule certainty, but the certainty
gained from a practical knowledge of what can or
cannot be done, and the certainty that his eompany
and platoon leaders will exercise ingenuity, common
sense, drive, and troop leadership. The maneuver also
re-emphasized that the Corps Combat Engineers are
constantly working forward in the divisional areas
and frequently ahead of the divisions, in river cross-
ings, breaching minefields and, on retrograde opera-
tions, executing the last minute demolitions.

The ecombat mission of the Corps of Engineers is its
reason for existence: to facilitate the advance of
friendly troops, to impede the advance of the enemy,
and to fight as infantry when required. The engineer
units are organic in every division—infantry, air-
borne, and armor. Specifically in the forward area
Combat Engineer Units ferry the advance waves in a
river crossing, provide the tactical bridges for moving
the forward elements, breach the hostile minefields,
assist in breaching fortifications, open up and main-
tain the forward roads, organize the beaches in an
amphibious operation, destroy bridges and facilities,
lay minefields, and fight as infantry.

Behind the forward echelon, engineer functions in

*From remarks to the first class of the United States Military

Academy, December 1955. :
cll‘See ‘y‘Engineers in Operation SAGE BRUSH” by Col. J. L. Lincoln

N illustrated by the SAce BrusH maneuver,! the

on page 120 of this issue.

Reprinted from The Military Engineer 48(March-April, 1956):112-
114, with permission of the Society of American Military Engineers.
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the Army team have increased in importance with the
increased mobility of American forces and the in-
creased potential for destruction available to the
enemy. In order that troops and services can funec-
tion, engineer missions of construction, rehabilitation,
and operation must be carried out efficiently and
promptly. Preparations must be made to counteract
the hostile potential for rapid, far-reaching airborne
attack by both static and active defense, counterat-
tacking before the enemy can consolidate and while
other elements of the combat team are being brought
into the action.

Obvisusly, more true engineering can be accom-
plished as more time Lecomes available, but as the ex-
periences in Korea and World War II have demon-
strated, the requirement for a regular engineer officer
is not for a highly skilled mathematician or design
technician but for an officer with a background of
technical training and experience who can furnish
the leadership, broad vision, and Army technique
necessary to produce military results with the skilled
technicians brought into uniform during the emer-
gency. There is a place in the Corps, as in all
branches, for a true mathematician in such fields as
electronics and atomic power, but the basic require-
ment for a regular engineer officer is that he under-
stand the principles of construction and know how
to lead men.

Missions of Air Force support give the Corps of
Engineers in peace and in war the opportunity to
broaden the experience of both officers and men. The
Army itself gains from the concept of furnishing this
support. It reduces duplication and competition for
skilled personnel, provides more balanced peacetime
training, and provides more flexibility and control to
the theater commander in war. And the Air Force
looks to the Army Aviation Engineer Battalions to
provide the bulk of its combat effort in counteracting
hostile ground action.

Because of the development of long range destruc-
tive weapons, America’s survival may depend on her
ability to maintain a ‘‘going concern’’ at home. The
Corps of Engineers must be prepared to direct the
efforts of rehabilitation in support of the war effort,
without materially lessening its support of the Army
and Air Force.

The successful accomplishment of these wartime

missions calls for training expenditures in peacetime
far beyond the financial capabilities of military appro-
priations. About all that available training funds pro-
vide for are individual training of the officer and en-
listed man, and small unit training. Limited construc-
tion training can be added by assignment of construc-
tion jobs financed from new construction appropria-
tions, particularly in off-shore locations, but the major
source of peacetime construction training comes from
the second national mission of the Corps—civil works.

IMPORTANCE OF CIVIL WORKS EXPERIENCE

Engineers of no other Army have such an opportu-
nity and this unique mission has contributed material-
ly to the proven ability of the Corps of Engineers to
perform its function in the Army team. The normal
construction struggle with men, materials, equipment,
terrain, weather, and floods brings the engineer officer
on civil works duty much closer to facing the condi-
tions that confront a combat officer in war and to
exercising his leadership than any other peacetime
activity.

The construction organization of the Corps of En-
gineers is divided into thirteen Divisions reporting to
the Chief of Engineers, each with several Districts.
The Districts are the engineering and construction
agencies, and if located in an industrial center, an
additional mission of procurement is assigned. The
District is normally charged with both civil works—
improvement of waterways for navigation, flood con-
trol, and power—and military construection such as
barracks, messes, schools, warehouses, airfields, indus-
trial plants, and facilities for research and training—
in short, all major construction for the Army and Air
Force. The Engineer District plans the development
of water resources of an entire region or develops the
construction necessary to satisfy the requirements of
a using service. It carries these projects through the
preliminary stages, to detailed design and ultimately
to completion of construction. This involves all types
of skills—engineering, construction, legal, real estate,
comptroller, administration, public relations, and
personnel and job management. It requires staff
planning and execution, co-ordination with higher
headquarters, with the using service, with local inter-
ests, and with Congressional delegations. It often re-
quires reinforcement of the district engineering staff

Kentucky Dam Constructed by the Corps of Engineers on the Tennessee River in Kentucky
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by contracting with leading architect-engineer firms,
and it normally requires contrdcting with construe-
tion contractors.

This construection organization provides several ad-
vantages to the Army. It gives an opportunity for
engineer officers to plan and manage major projects
in peacetime and develop and utilize their leadership
potential. It gives these engineer officers an acquaint-
ance with the methods and with many of the person-
nel in American engineering and construction indus-
try, and it provides, in being, a large efficient organi-
zation which can be expanded and called upon to per-
form a major share of the missiors of the Corps of
Engineers in wartime. At the start of World War II
and the Korean War, it was possible, without loss of
time, to divert the efforts of this organization from
its peacetime projects to the suddenly expanded mili-
tary requirements at home, as well as to take from it
technicians and management personnel required to
establish major construction organizations in some of
the off-shore locations.

The potential of this nation-wide organization will
undoubtedly be utilized in a war of the future, not
only to prepare the home base for prosecution of the
war, but also to counteract at home the effects of the
destructive power which an enemy may use. Even this
requirement is practiced, in that the Corps of Engi-
neers is called upon to combat floods, hurrieanes, and
other national disasters.? Thus this military-civilian
construction organization is available in emergencies
both in peace and in war; and, from its experience in
peacetime, can develop the background which will
better enable it to tackle its wartime duties.

Although of extreme importance in giving engineer
officers an opportunity for practical experience in a
major program, civil works involve only a relatively
small element of engineer officer strength at any
one time to control the fifty thousand civilian em-
ployees permanently in the organization. The bulk
of the officers are in troop assignments, principally
Engineer combat and combat support units. There
are 5 per cent on construction; about 314 per cent on
supply and procurement; 5% per cent on miscellane-
ous assignments; and 10 per cent as students. An
approximately equal number, 22 per cent, is on mili-
tary headquarters staffs. Troop units and direct
troops support involve more than all of these assign-
ments, or 54 per cent.

TYPICAL EXPERIENCE

The typical career of an officer currently joining
the Corps of Engineers begins with the branch school
at Fort Belvoir which specializes in engineer troop
officer training. Then he may expect to go to an en-
gineer unit, probably a combat or construction bat-
talion. He can expect, within a couple of years, to
have been a company commander, with the opportu-
nities, responsibility, and experience involved. He
will be dealing largely with a draft Army, most of
whom want to get out as soon as they can. The op-
portunities for leadership will be unlimited. Both the
officer and enlisted personnel have the inherent capa-
bilities that are necessary to make a good organization
and require only adequate leadership to develop.
After several years of troop duty, the officer can ex-
pect to start another round of schools. Within his
first dozen years of service, he can expect at least a

28ee “‘Operation NOAH” by Brig.

en. Robert J. Fleming and Col.
Clarence Renshaw [M.E. Nov.-Dec. 1955].

short district tour on major construction, as well as
additional Army schools, troop duty, staff duty, and
perhaps a tour as an instructor.

On his first tour in the District, he will have an
opportunity to make use of some of his technical
training and all of his organizational and leadership
training. He will find that the requisites for topnotch
officers on these assignments are essentially the same
as the requisites for topnotch officers in a troop assign-
ment. He will have an opportunity to work with
skilled civilian engineers; and to observe those at-
tributes and techniques which make for a successful
job. Normally, he will be responsible for some phase
of a construction project, where he will be able to
exercise leadership and to observe the methods of the
contractors and evaluate these methods in order to
determine the way he will handle a similar job when
the opportunity offers.

An officer in this position should learn more in a
short period of time than the average college graduate
in civil life will learn in the first ten years of his ex-
perience.

After the first fifteen years, the officer may expect
at least two more opportunities for important troop
commands; opportunities for logistical experience
and, at least one opportunity for a position at the
top in either a District or Division organization. In
the job as a district engineer, he will be able to put to
use what he has learned in management of people, in
leadership, and in technical skills. He will learn much
from public relations dealings with local interests,
with the contractor’s management, and with the Con-
gressional delegations in his area. In troop command
assignments, he will find it necessary to get up to date
on the latest changes in equipment and technique and
organization in the Army, but once again he will find
that the principles learned in handling people and in
making an organization function effectively will be of
greatest value.

‘While a national emergency will undoubtedly dis-
rupt forecasting, he will have excellent opportunities
for advancement to general officer grade. For ex-
ample, taking the Military Academy classes of 1922
through 1932, a higher percentage of graduates who
selected the Corps of Engineers as basic branch have
become generals than the remainder of their Army
classmates, who joined other arms and services.

OPPORTUNITIES

It is believed that officers of the Corps of Engineers
are exceedingly fortunate in the opportunities for
variety of service, for command assignment in the
field officer and higher grades, and for having the
satisfaction of watching results grow in concrete
form.

In conclusion, it is well to remember that each
branches the officer will have to overcome these ob-
of initiative, ambition, and leadership. Every branch
has its hardships, trivia, and its routine. In all the
branches, the officer will have to overcome these ob-
stacles and rise above them. If he can do so, the Corps
of Engineers offers, to those who choose its service,
the highest type of opportunities for military service
and command. And, in addition to the military op-
portunities, service in the Corps offers professional
training which can be a springboard to important
civilian assignments when active service in the Army
comes to an end.
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Overseas Military
Construction

By W. K. WILSON, JR.

Major General, United States Army
Deputy Chief of Engineers for Construction

e MILITARY ENGINEER

A

in battle, and combat support remains the pri-

mary mission of the Corps of Engineers. But in
recent years increasing emphasis has been placed on
the provision that the preparations, so necessary to
insure this success in battle, also provide the best
deterrent to war.

The principal factors in insuring combat success
are the soldiers, sailors, marines, and airmen, properly
trained and mentally prepared to do their jobs. To
potential enemies, however, the most effective deter-
rents are the visible forces—men and powerful mod-
ern weapons, ready and able to deliver a knockout
blow if attacked. The American overseas Army and
Air Force bases throughout the free world constitute
a major part of such visible deterrents. The construe-
tion of these bases overseas is a mission of the Corps
of Engineers.

The technical service missions of the Corps are to
supply engineer materials, to acquire and manage
real estate, to maintain Army installations, to conduct
research and development, and to perform military
construction. The overseas military construction of
the Corps of Engineers today comprises bases for the
Army, Air Force, and in some cases, for the Navy,
and for friendly foreign governments in 23 countries:
to the east in Pakistan!, Iran, Saudi Arabia, North
Africa, and countries in Europe?; to the west in
Japan, Korea, Okinawa, Hawaii, and Taiwan; to the
south in the Caribbean area; and to the north in
Greenland, Iceland, and Canada. These bases are
evidence that the United States is ready and able to
defend the peace. They provide great encouragement
and moral support to the nations of the free world.

TRANSITION FROM WAR TO PEACE

The military construction overseas also provides
improved living conditions for military personnel
stationed abroad. Twice since 1940 the United States
has gone from peace to war, and back to a ‘“cold war’’
in which the present semi-permanent overseas garri-
sons are maintained. Each time, at the conclusion of

T HE mission of the Army has always been success

'See “Pakistan: Newest Construction Area,” by Col. Robert E. Snet-
zer. page 335 in this issue.

2See “Engineers in USAREUR Today,” by Col. J. E. Walsh, on page
331 in this issue.

hostilities, soldiers have been left in scattered overseas
locations, usually with inadequate barracks, little or
no facilities for health and recreation, and without
family accommodations. This situation has required
the entire overseas command to make a transition from
war to a peacetime status—from a force poised for
success in battle at any personal cost, to an economical
yet adequate peacetime establishment with facilities
for military preparedness and proper living conditions.

In Germany, Italy, Japan, and Okinawa this transi-
tion period began in 1945, with the troops in battle
positions, at the end of hostilities in World War II;
it began in France in 1950, when American troops
arrived to establish the Line of Communications under
international agreements; and in Italy in 1955 when
American forces were returned to strengthen the
Italian forces. In all these areas, although work is still
continuing, much has been accomplished toward pro-
viding military preparedness and adequate living con-
ditions.

In Korea the transition began with the end of hos-
tilities in 1953. At that time, nearly all American
troops were living in tent camps under field conditions.
Units were scattered as demanded by the military
situation, and the Korean Government and people had
little or nothing in the way of facilities which could
be shared. During 1954, efforts were limited to im-
proving the tent camps and providing the basie
essentials. Since the engineer effort had to be chan-
neled into the construction of operational and logis-
tical facilities rather than living quarters, the tent
camps were improved mostly by the men themselves,
with whatever -assistance the engineer troop units
could give. In 1955, a program was successfully
launched to provide quonset huts for living quarters.
Then, in July 1956, a large-scale contract construection
program was initiated to provide the necessary troop
support facilities, comprising water supply, mess
halls, electric power, latrines and showers, and laundry
services, all on a semi-permanent basis. Subsequent
programs provide for the continuation and expansion
of these support faecilities.

Such a transition from war to peace also requires
a transition in engineer construction methods and
organizations. In war, construction of logistical facili-
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Organization for Military Construction Overseas

ties in overseas rear areas is done almost entirely by
engineer troops. At the end of hostilities, the organiza-
tion, equipment, and personnel of these units must be
adapted to the peacetime construction; and there are
never enough units! As the transition progresses, the
engineer units are usually strengthened by locally-
hired civilian employees. The next step calls for
employment, on a small scale, of civilian contractors,
usually under unit supervision and management.
Finally, in order to earry out a major construction
program effectively and economically, an Engineer
Contract Construction Organization is established. In
addition to inecreasing the efficiency and control of
construction management, this step also frees the
engineer troop units for training in their basic combat
mission. The construction transition has now pro-
gressed through this last step in all major overseas
areas, Korea being the last, with the establishment of
the Korea Construction Agency in 1956.

Since 1950, overseas military construction under
cognizance of the Chief of Engineers has totalled
over $4 billion, approximately one-third of the total
military construction work during that period. When
one adds to this volume the problems inherent in
language differences, various national eustoms and
construction methods, and foreign governmental poli-
cies and procedures, an appreciation of the scope of
the program may be gained.

DEVELOPMENT OF CONSTRUCTION ORGANIZATION

Since 1824 the divisions and distriets of the Corps
of Engineers have conducted an engineer construction
mission in the United States known as Civil Works,
which comprises the improvement and maintenance of
rivers and harbors for navigation and flood control,
and the provision of multiple purpose facilities. Prior
to World War II, military construction of post facili-
ties was a responsibility of the Constructing Quarter-
master, with fortification work being done by the
Corps of Engineers.

Just prior to the entry of the United States into
World War II, all Army military construetion was
made the responsibility of the Corps of Engineers.
When the need for overseas contract construction
became apparent, the engineer divisions and districts,
well established, organized, and trained through their
long and varied experience in their dual civil-military
role in the United States, served as a guide for the

establishment of the overseas construction agencies.

After World War IT and with the advent of the
“cold war.” the construction programs in the Far
East and Europe were executed by ¢“Construction
Commanders,”” with the Chief of Engineers exercising
technical staff supervision only. The construction
commander in the Far East was the commanding
general, Army Forees Far East and Eighth Army,
with construction outside Korea actually supervised
by agencies similar to the engineer districts. In Korea
supervision was by troop units. In Europe, the
American commander in chief was construction com-
mander. with actual construction carried out by the
commands i Germany and England and elsewhere
by the Joint Construction Ageney, which, with its
distriets, was similar to an engineer division in the
United States,

Last year, as the overseas construction program
began to taper off, it became apparent that certain
economies could be achieved by revamping the econ-
struction organizations both in Europe and the Far
East. The situations were studied and plans were
made which culminated in the present construction
organization in those arcas. This reorganization ae-
complished three things:

First, the Chiet of Engineers was assigned the re.
sponsibility for military construction in the Pacifie-
Far East arca. A new division, the Pacific Ocean
Division, with three districts was created with head-
quarters in IHonoluln. The Okinawa District. respon-
sible for construction in Okinawa and Taiwan, was
taken over as one of them. A new district was or-
ganized with offices in Tonoluln, responsible for con-
struction in the Iawaiian Islands and Johnston
Island. The Far East District in Seoul was made
responsible for Korea and the remaining work in
Japan. In some of these countries, the Corps of Engi-
neers executes military construction for the Air Foree
and Navy as well as the Army.

Secondly, construction responsibility for all three
services in Ttaly, Greece, and Turkey was transferred
to the Chief of Engineers: the Southern District. with
headquarters in Leghorn, Ttaly, was transferred from
the Joint Construction Agency and placed under com-
mand of the Mediterranean Division. The Mediter-
ranean Division, which moved its headquarters from
Morocco to Leghorn, also commands the Middle East,
Morocco, Trans-East. and Gulf Distriets.
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Third, in France, Germany, and Great Britain,
where construction for the United States Military
Forces is actually contracted for by the host govern-
ments, the United States Army Construection Agency,
France (USACAF),? and the United States Army
C‘onstruction Agency, Germany (USACAG), have been
established, under the commander in chief, United
Ntates Army, Europe (USAREUR), to execute the
construction in those countries for all three servicest,
while the Third Air Foree, acting for all three serv-
ives, continues to place construction contracts in Eng-
land with the British Government.

It may be seen that there is an important and basie
difference between the duties of the Corps of Engi-
neers and those of the other technical services. In
their overseas responsibilities, only the Corps of Engi-
neers has to move its operational force to the overseas
area, set up its basic accommodations, and perform
such a large-scale mission at the site. Often the Corps
canmot manufacture or collect materials in the United

‘'onstruction Progress in France.” by James S. Arrigona, on
riegze in thix issue.
‘Deseribed in articles immediately following.

States and fulfill its purpose by shipment to the sites.
And often the construction must be done in the
most primitive areas under the most adverse weather
conditions, and in a limited time. For example, at
Thule, Greenland, a remote snow-and ice-covered Arc-
tic site, the minimum operational portion of this major
air base was completed within four months after con-
struction was started.

FUTURE NEEDS

Present indications are that progress in the tech-
nology of war will increase rather than decrease the
logistical requirements for construction. The develop-
ment of ballistic missiles, atomic explosives, and the
means of defense against them, as well as the new
political-military programs such as Mutual Security,
creates new challenges to the military engineer in his
construction mission. The increased requirements
must be met with additional and widely dispersed
installations, increased efficiency of construction op-
erations, maximum use of indigenous construction
capabilities, and the development of new construction
methods, materials, and equipment in co-operation
with the construection industry.

Reprinted from The Military Engineer 50(September-October, 1958):
329-331, with permission of the Society of American Military Engineers.
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The Military Engineer

as Engineer-Manager

By LT. GEN. WALTER K. WILSON, JR.

Chief of Engineers, United States Army

been challenged by larger and more complex

projects than in all the history of the profes-
sion. High among them were the design and construe-
tion of the first missile pads at Cape Kennedy (then
(lape Canaveral) and at Vandenberg Air Force Base,
the rocket test stands at ITuntsville, the Zeus facilities
at White Sands and in the Pacific, and the first opera-
tional ICBM launchers on the western plains.

Not so many years ago. the engineer’s role in the
military was comparatively simple. The military engi-
neer was mainly concerned with the attainment of
military objectives in the combat areas. His work
had little connection with the technology that influ-
enced economic or scientific progress. Specifications
tor construction work by the Army Corps of Engi-
neers in 1875, typiecal of the time. read:

Dl.' RING the past decade, military engineers have

To be constructed of flat rubble stone walls in the lime
mortar. Rough plastered inside. Main roof timbers dressed
and chamferred on corners for trusses. Rest of roof sawed,
not dressed. Timbers oiled. Remainder whitewashed. Win-
dows to have rubble arched heads . . . stone quarried and
erected with lime burned at Sill by extra duty labor.

By comparison, here is a sample of what an engi-
neer supervising construction on an JCBM base has
to econtend with today:

Liquid oxygen and liquid nitrogen systems shall be
judged e¢lean when the particle size does not execeed 150
microns; total solids picked up in a component shall not
exceed 75 ppm by weight after evaporation and the total
hydrocarbons shall not exeeed 75 ppm. including no more
than 2 ppm polyacetylenes.

INCREASED DEMANDS

Military engineers today, exemplified by members
of The Society of American Military Engineers—in
uniform, eivil service, and private practice--must
know much more than those of a dcecade ago. For
more than a generation, military requirements have
foreced great technical advances which in turn have
been of great value in the over-all development of the
civilian community. The military aireraft, with its
increased speed, range, firepower, and weight, is a
noteworthy example. In rapid succession came radar,
atomic power, and the guided missile.

The demands upon the military engineer conse-
quently inereased. Today, he is deeply engrossed with
his eivilian counterparts in many problems ranging
from the use of satellites for collecting geodetic data
to the use of sonice pile-dviving equipment. Except in

Concrete Work at Belleville Locks, Ohio River

the primary mission in direet support of military
ground combat forees, the line that distinguishes most
military engineers from those who practice engineer-
ing in civilian life—especially in the field of construe-
tion and civil engineering—is very fine. In many
cases, their efforts have been completely merged as
private engineering firms and military enginecrs work
together to get the jobs done.

The diversity of the military enginecring profes-
sion is growing, particularly in the activities essential
to land, air, and sea operations. One such essential
activity is military construction, most of it not on the
battlefields or in the communications zones or any-
where near them. For example, the big Strategic Air
Command bases are thousands of miles from their
potential targets. There are the Ballistic Missile Early
Warning Systems, and the DEW Line stations guard-
ing the Arctic approaches to the continent, and across
the country the TCBM launcher bases. Almost every
type of structure is needed—navigation aids, naval
bases, air bases, flood protection and other water re-
sources works, training facilities, research, develop-
ment, and testing laboratories for materials, instru-
ments, and weapons systems, and a variety of equip-
ment and supply facilities. And in addition, the mili-
tary engineer is being called upon to help to engineer
and build a way to the moon and to conduect studies
that will enable lunar explorers to collect useful sei-
entific data and information.

TEAM CO-ORDINATOR

As new goals emerge, there is increasing complexity
in the tasks, requiring diversified knowledge and skills
not found in any single group of engineering special-
ists. Many of these tasks are so large, so intricate,
and so demanding of technological knowledge that
they can be conducted only by teams of specialists
from the various technologies working closely together
under a single co-ordinator or engineer-manager.

In these team tasks the military engineer is finding
that his training and experience fits him ideally for
the engineering manager vole. It can be seen in the
Army Corps of Engineers organization and among its
contractors how the military engineer is being cast
more and more into the role of a manager for deploy-
ing large groups of specialists required for major
projects. This demand is adding greatly to his re-
sponsibility — to what he has to know and to what
he is able to do. As the engineer-manager he is the
“key” man in the new engineering system. The engi-
neer-manager is an accepted role in the missile and
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space programs and in water resources development.

Many of the most capable engineers in the military
services are lending their efforts to the NASA manned
lunar landing program (Apollo). Some are engaged
in developing the long-range rocket engines that will
push vehicles into space, while others are designing
and constructing the ground support facilities for the
testing and operational phases of project Apollo.

The bulk of the current space program is being
conducted at four centers: the spaceport at Cape
Kennedy; the new Manned Spacecraft Center at
Iouston, Texas; the Mississippi Test Operations Cen-
ter near New Orleans; and the Marshall Space Flight
Center at Huntsville, Alabama.

The biggest part of the space job is Saturn Com-
plex 39, the launching base at Cape Kennedy. This
will be the largest single space project ever con-
structed. The engineers have started construction on
one of its elements, the vertical assembly building,
690 feet long, 510 feet wide, and 524 feet tall. It will
have room for four, later six, 330-foot space vehicles
to be erected and checked out simultaneously. The
doors will b 450 feet high, and require the design of
special mechanisms to open and close them. This
building, erected on piles driven scme 160 feet to bed-
rock, is being designed to withstand a hurricane.
Other facilities undreamed of a generation ago are
booster test stands at the Mississippi Test Operations
Center being built to hold down engines capable of
developing 7,500,000 pounds of thrust, and at the
Houston Center, revolving laboratories for training
the crews, and installations to simulate on earth the
conditions found in space and on the moon. The
largest environmental test facility will enable NASA
to subject the Apollo spacecraft to a near vacuum,
solar radiation, and temperatures ranging from 820
degrees below zero Fahrenheit to 260 degrees above.
One of the laboratories, a high centrifuge, will revolve
at various speeds to simulate the conditions of gravity

Gantry-Missile for Saturn Complex 34

and flight mechanics which an astronaut may encoun-
ter in space.

Nearly every voeation in engincering has a place
on the space construction team along with some other
technological speeialties probably not yet in existence.
The construction engineer is the team captain on these
big projects.

The teamwork concept is also employed in the
Corps water resources program. An enormous num-
ber and variety of engineering and technological skills
are required in these operations. Planning for inte-
grated river basin development mnot only requires
engineers, hydrologists, geologists, and economists on
the team, but also other professionals such as archae-
ologists and biologists. Again, the role of team co- -
ordinator falls to the military engineer.

The military engineer is not only expected to man-
age the widely assorted construction and maintenance
tasks of the Armed Forces, but also he is oftén asked
to manage projects in other Government programs.

MANAGEMENT METHODS

Efforts are being made to fulfill this role by using
the best management tools available, by using sys-
tems that permit planning and scheduling on projects
so that the right material is in the right place at the
right time, and so that the status of a project can be
known at any time.

The military enginecrs are abreast of the profession
in the use of modern management methods. They
have been using computers for years in compiling
mapping data, predicting floods, establishing supply
needs, and for a variety of other tasks. They are
familiar with the currently available systems that en-
able the engineer to lay out an entire construction job
and then schedule its phases by an electronic com-
puter.

For example, the Critical Path Method (CPM)! is
being used in scheduling construction for the develop-
ment of the Arkansas River Basin. CPM is one of
the several relatively new systems for maintaining
positive controls in dealing with the problems of con-
struction sequences, schedules, and costs. These sys-
tems take the guesswork out of scheduling. The engi-
neer-manager bases his scheduling for a project on
various sets of circumstances and data that are pro-
grammed into a computer, which digests the whole
plan and produces a realistic timetable. If conditions
or circumstances change, the manager can evaluate
these changes and readjust his schedule accordingly.

Military engineers must be the proponents of better
engineering management. They must continue to seek
better systems, better ways of analyzing and evaluat-
ing, and more ways of utilizing modern equipment.
As engineers, they should welcome these responsibili-
ties. They must stimulate confidence in the ability of
engineers to get the job done—wherever it is and
whatever it is. Through them the stature of the engi-
neer may be enhanced. They must employ the most
modern management techniques so that assigned jobs
can be accomplished in a competent, economical, and
efficient manner.

The ability of the United States to maintain a
strong defense and a high standard of living, while
helping other nations to keep their freedom, may de-
pend upon the manner in which military engineers
perform the duties assigned to them.

1See “Construction Scheduling with CPM,” by Capt. Richard S. Kem
[M.E. Nov.-Dec. 1962].

Reprinted from The Military Engineer 56 (May-
June, 1964):165-166, with permission of the

Society of American Military Engineers.



Vision, Vigor, and Victory on the Arkansas

A Speech Before the Arkansas Basin Development Association
Little ‘Rock, December 11, 1961

To begin my remarks by saying anything but “thank you"
would be most unappreciative of  the welcome you have
given me. | know that some of you have come long
distances to be here tonight. Your presence reflects the
interest and drive behind the development of the Arkansas
River Valley.

Soon after | became Chief of Engineers, somebody asked me
if 1 was familiar with the Arkansas Basin Project. |
replied that | was quite aware of it. It's like my golf
handicaP. It's big, its important, and 1get reminded of
it regularly. Someof you inthisroom see to that.

At the risk of havin? your chamber of commerce bill me
for membership dues, must remark that the future of the
Arkansas Valley is exceedingly bright. With our country
entering a period of phenomenal growth, it seems logical
that this valley is an ideal place for economic expansion
of all kinds. It 1S rich in resources, abundant in
economic opportunity, and is well on its way with river
basin development to support the kind of life we cherish
in this country.

With 1970as the date for expedited completion of the
Arkansas Basin Project, a challenging pace has been set
for this development. To help make this possible you
have mobilized two human qualities essential to réal
Efogress of any basin. These are vision and vigor of the

ind that built this nation. Hold on to them, and your
Valley will blossom as few others have done.

One of the best descriptions of the vision that foresaw
the possibilities of developing the Arkansas is _a book
Bub_llshed not long ago titled LAND, WOOD AND WATER> |
elieve the author comes from the Oklahoma part of the
Valley, but i1t is good reading in Arkansas, or anywhere
else ‘where people wantto move ahead. That book tells of
the long struggle to convince the doubters and the
apathetic - though it is hard for me to realize there
were ever any of them down here- that something could be
doneto make the vision a realltg- Bulldog persistence
and the united drive triggered by the disastrous 1943

flood which paved the Wa%/ for _authorization of the
rEHltl le purpose plan for the valley are all a part of
e story.
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These things are familiar to you, but | feel they should
be_mentioned. For they reflect the enthusiasm and the
faith you hold for the future of your valley, and your
Willingness to put out the effort and investment to
realize its destiny. This i1s vitally important to our
ability to speed construction of the engineering works to
conserve the waters of the Arkansas River system and put
them to beneficial use.

That the multiple purpose plan is movin? fast is only
partly evident when you fly over the valley.For you do
not see the extensive planning and other hard worK that

had to be done before the first earth could be moved.
But a few routine facts will serve to measure progress.

The more than $80 million_appropriation this year will
bring the bank stabilization and channel rectification
work to about 40 percent completion. It will advance
Dardanelle Dam to about 30 percent completion. Oologah
iIs almost finished. Keystone and Eufaula will be well
over half complete - where complex relocation problems
have been solved and for which the State of Oklahoma
deserves great credit for i1ts cooperation on highway
betterment.

Last year recognition was won for bank stabilization as
an integral part of the over-all plan - not just an
emergency patchwork where the river was doing the
%reatest damage. This year a vital step was taken with

he appropriation of inrtial design funds for navigation

locks and dams.

In step with the timetable for completion of the Arkansas
River Waterway are the terminal and transfer facilities

being planned along the route. In the State of Arkansas,

Little Rock, Pine Bluff, Van Buren and Gillett have

created port authorities, and other communities are

making plans to do so. In Oklahoma, Muskogee has

organized its Port Commission and Tulsa 1s moving on such
a project now, as are other cities.

This is foresight. This is drive. There will be great

opportunities iIn the areas close to the waterway, but its
effects will not end there. It will be felt hundreds of
miles away. The commerce that will move to market by

water  transportation _ will not come from just the

|mmed|gtekarea, nor will the incoming goods stop at the
river bank.

When the first towboat whistles are heard, as sections of
the waterway are opened to commerce, there is evidence

237



tha kyou mean _to be ready for business. And 1 am
confident that in the meantime you will have gone out and
otten it and that new plants and business houses will be

iring up their production lines and opening their doors
with great frequency.

Not only theArkansas, but the White and the Ouachita

basins are headed. for better things because of their
navigation possibilities. Barge ~service has Dbeen

reopened on the Lower White River recently, where channel
maintenance has been resumed. Further improvement of the
channel on the Ouachita has been authorized. These

neighboring developments will be complementary to the

economic rise of this great section of the United States.

Once your Arkansas waterway i1s opened, you will becomea
part of an extensive industrial complex served by barge
transportation throughout the Greater Mississippi Valley,
which is growing by leaps and bounds. Your interestsp
course, will be served by the_health and vigor of the
entire system. One ofthesignificant trends inh waterway
development Is recognition the respective areas alon
them_that the bigger the whole pie becomes the more eac
particular community will have to enjoy. In the united
effort of all concerned we gain great strength to push
forward vigorously with waterway improvement in all areas.

Great as our progress with waterway development is, we
have seen only the beginning of the significance of barge
transportation to Tnational advancement. It 15
Interesting to note that we have recently found the
waterways to be essential even to the Race for Space.
The National Aeronautics and SpaceAgency, in_ asking the
Corps of Engineers to build their new facilities for
developing, testing and [launching Space Rockets have
emphasized the necessity of locating these facilities on
the waterways. For the huge rockets exploring Space will
be much too large for practicable and economical
transportation by any other means than barge. Linking
the various research, production, testing and launching
facilities together by waterways will enable the huge
boosters to be moved from point to point as required.

Much has been said about the effects of water
transportation, and about other benefits that will flow
from the development of the Arkansas. However, 1 want to
emphasize the importance of making full use of
recreational opportunities. These, of course, occur on
the reservoirs, and are inherent in the slack water pools
between the Jlocks and dams. You <can visualize a
continuous water surface 450 miles long - a fabulous
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addition to the present attraction the Arkansas Valley

holds for recreational use by large numbers of people.
Andt 1 might add, for the economic benefit of those who

invest i1n facilities and services to enable the broad
enjoyment of this valuable resource.

I am mindful of the accomplishments already 1iIn being and
am_confident you_are not overlooking further progress of
this kind. Certainly, the Corps of Engineers desires to
work as closely as we can with respect to _the
recreational and fish and wildlife aspects_of river
development, as well as in other fields of activity.

I_ want to stress, too, the i1mportance of looking ahead

with i1nvestigations of future projects to be authorized

and built along ourway towards the ultimate full use of
the_ waters of this basin. We have many surveys 1in

various stages of progress for new “or improved

developments i1n Arkansas, Oklahoma and Kansas. We must

push along with them, in addition to the construction of
works now under way, or authorized. For they, too, are

essential to your future.

Time will not permit me to discuss them here, but 1 do
want to point out one of special significance- the study
for possible control of salt pollution of the Arkansas
and Red Rivers. The Public Health Service, as you are
aware, has done an outstanding job in locating the
sources of contamination. Now we nheed to ascertain the
best methods of control and what they will cost. The
control of salt contamination would provide water quality
in Keystone reservoir and in the Arkansas acceptable to
Public Health Service standards for domestic use, and
acceptable for industrial and agricultural purposes. A
feasible way to do it must be found.

We have a double objective on the Arkansas. One is to
plan_ and build towards the  full, comprehensive
utilization of your water resources. The other is to use
such development as a means of supporting President
Kennedy"s desire to accelerate the national economic
growth rate.

The reasons are compelling. As the President stated in
his Natural Resources Message to the Congress last
February, wise investments in resources development
programs today _will return vast dividends tomorrow;
whereas opportunities to carry out such developments may
be lost forever if we fail to act now.
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Further, the Senate Select Committee on National Water
Resources and the Senate Appropriations Committee have
both recently stressed the need to expand and expedite

water resources development.

I am confident that the growth potential of this country
can absorb the best efforts all of us can make to theSe
ends. _ It requires that we apply these efforts wisely and
unremittingly to achieve the dynamic progress of which we
are capable.

It has become necessary that the planning and
construction of projects and systems of projects be
comprehensive in scope, extremely far-sighted in depth,

and a cooperative undertakin among all groups and
organizations concerned, public and private. The
perspective of all persons engaged must be broadened,
procedures sharpened and efforts intensified.

The Corps of Engineers approaches its part in these tasks
with keen interest and confidence, and a sense of
OEportunity. We are reshaping our efforts along lines
that will enhance i1ts responsiveness to current and_ lon
range needs. One of the steps | have taken i1s to direc
that water resources development be emﬁloxed as an
effective tool to stimulate economic growth. Another is
to take into account the full, realistic life of water
resources structures in determining their justification;
and not to stop at an arbitary 50-year life.

We are seeking new ways to_bring all project values into
focus when they are ‘significant to thé need and the
ustification of a development plan. Some values are
ifficult to measure in cold dollars and cents but
nevertheless they must be taken into account ifwe are to
make the best use of opportunities to stimulate economic
advancement.

I want to stress that It is my intention that the work of
the_Corps of Engineers be as_ responsive to your needs and
aspirations as men _can make i1t, both in your own interest
and to the benefit of the entire country. For the
progress of water resources development in your Valley is
a matter of major national importance.

In closing, | want to stress that it is extremely

gratifying to work with ou towards the fullest

realization of the great potentials of the Arkansas River
Basin, and your ambitions to capitalize upon them.

| thank you.
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Water Resources Development and National Defense

A Speech Before the National Rivers and Harbors Congress
Washington, D.C., May 18, 1962

You have dealt generously In giving me this opportunity
to talk about water-resources development and national
defense. It is a happx occasion when a man gets a chance
to expound in public *on his favorite subject. National
defense has been my career since entering the U.S.
Military Academy and water _ resources _ have occupied a
large share of 'my time since entering the Corps of
Engineers upon graduation.

One soon learns, in the Corps, that water development and
defense are twosides of the same coin. The nation’s
militar strength i1s inseparable from 1its economic
strength; its economic strength in turn depends upon the
wise use of natural resources; and among natural
resources, the conservation and control of water are
absolutely basic.

Thus broadening and acceleration of water development of
all kinds becomes a matter of primary national
Importance, which President Kennedy has stressed twice in
his Messages to the Congress during the past two years.

What this country needs now, and needs badly, is fuller
realization of ~the great scope and size of the

water-resources development task confronting it, and an

absorbing dedication to an all-out generation-long, water
development effort.

How big is this task? | am going to cite some figures,
derived i1n part from studies inspired by our work with
the Senate Select Committee on National Water Resources a
couple_ of years ago. 1 shall put them forward very
tentatively, _because of looking far ahead as we have to
do in planning large-scale construction programs--the
estimates of needs mustnecessarily be very rough.

Resources for the Future, Inc., made a monumental study
for the Select Committee which indicates the magnitude of
the reservoir _storage capacity we shall needdjust to keep
the rivers flowing™ adequately to meet all demands for
water. The Corps of Engineers has completed the picture
b% _ takin INnto  account a npationwide _ inventory of
additional’ needs. The outstanding conclusion reached by
combining the results of the two studies is that by
1980 - only 18 years from now - the nation will need to
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add more than 400 million acre-feet of reservoir capacity
to Its existing systems. This is two and one-half times
the capacity of all the reservoirs the Corps of Engineers
has built 1In the past - mainly in the last two decades.
And 1t somewhat exceeds the aggregate capacity of all
reservoirs that have been bui in the United States

since its beginning.

And this i1s only the basic part of the job - necessary to
provide the high degree of conservation of water and
control of streamflow to assure dependable supply for
such requirements as domestic and industrial use and to
maintain satisfactory stream conditions ?enerally- Add
to it the navigation improvements, local flood protection
works, hydro-electric power, recreation and other related
tasks of comprehensive development and the over-all
undertaking looms quite large.

When we 1n the Corps of Engineers try to size up our
projected part o the task we find ourselves
contemplating programs in the next two decades ranging
from $1-1/2 billion to $2-1/2 billion a year for new
construction alone.

Figures like these are startling. But when we look
realistically at our national future, the scale of _the
projected dévelopment to meet water needs fTalls into
proportion. The United States faces a big future--big in
every aspect--big in strength, big 1in accomplishments,
and therefore big in its needs.

To meet these needs, as we see them now, would require a
Corps program growing at a rate of about 6 percent each
year. As a national goal i1s an annual growth rate of at
least 4.5 percent for the Gross National Product, and as
attainment of this goal depends upon prior development of
basic natural resources, a growth rate of at least 6
percent i1n developmental programs appears entirely
reasonable. Moreover, we have some catching up to do iIn
the developmerit of water resources.

We have made an analysis of how the demands projected by
various authorities for the Senate Select Committee
would, in all probability, affect those parts of the
over-all water resources responsibility to which the
Corps of Engineers®" efforts are normally directed. Our
concern has been to ascertain where we have to raise our
sights, how we need to sharpen our procedures, and iIn
general, line our work so as to make headway towards
helping meet future requirements.
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I might add that we were interested in finding out where
any bottlnecks might be encountered, so we might take
early action in an effort to avoid them.

Beginning with the reservoirs, let me pass along to you
some of the facts our analysis revealed. The Senate
Select Committee”™s report indicated that a total of well
over 300 million acre feet of reservoir storage space
would be needed by 1980. This storage was projected just
for regulation of the nation®s rivers to iIncrease low
water Tlows for purposes such as water supply, water
quality control, power, navigation, recreation and the
like. ~ Additional storage reserves for flood control,
most of which would be combined in the same reservoirs
with water supply, would also beneeded, making the total
requirement about 400 million acre feet of reservoir
capacity.

Our estimates indicate that the Corps of Engineers should
be prepared to build about 3/4 the total storage

requirement, and that the cost would be something like
$15 billion, figured at 1960 dollars.

Now where i1s the space to store this water effectively
and economically to come from? In many respects, this is
going to be a harder problem to solve than that of
expanding the capability to build the reservoirs, or
finding the money to pay for them. 1 think we will have
the construction cafa0|ty, all right, but we will have to
find many more able planning engineers to carry out
programs of the magnitude indicated. 1 don"t want to
minimize the monﬁy - but 1T we've got to have the water,
the question boils down to the hard fact thatwe've got
to get It, through reservoir construction, and do it at
the cheapest cost we can. But as to land on which to
store the water, that is somethlqaqglse again. In some
of our river basins, such as the 10, for example, the
amount of feasible reservoir space which can be acquired
without major disruption of existing development such as
communities, highways, industries, railroads and the
like, is nowhere near adequate. And it is getting less
every day. This is one of the aspects of the water
resources  job where the country is going to feel the
pinch of “the Jlack of enou hi Ii/ capable ﬁnd
experienced planning engineers who can "help us store the
most water for the least sacrifice of either land or
money .

Even when all these problems are solved--money, planning,
capability, space and efficiency--we still will face the
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problem of time. If the challenge is to be met, and if
construction programs of the scale we are talking about
are to be carried out within only18 years, we must start
working on them much faster and quite soon.

To meet Federal flood control responsibilities properly,
the multi-purpose reservoir program should be
supplemented by about 11,000 miles of levees, floodwalls,
channel improvéments, and related works costing about $2
billion. Also, some 3,000 flood-plain studies, costing
about g¢go  million, should be _undertaken to encourage
local regulation in effort to minimize the flood risk and
reduce the cost of building ?rotectlpn for property that
should not be located in the flood plain.

Meanwhile, the augmented reservoir Fro ram would make

feasible the installation by 1980 of about 33 million

ggIBW?}ts of new power-generating capacity, costing over
illion.

Any forecasts must recognize the phenomenal increase in
the public demand for water-based recreation. In 1961
the attendance at Corps of Engineers reservoirs alone
totalled about 120 million. Fifteen years earlier it had
only been about 5 million. 1In view of this growing
demand, and iIn anticipation that new reservoirs will
continue to be built and will be better adapted for
recreation than older ones, an estimated 300 million
attendance by 1980 i1s conservative.

We believe that the state and local entities should be
encouraged to develop the recreational potentialities of
Federal reservoirs to the greatest possible extent.
However, the Federal Government can and should acquire
land for recreational development at reservoir areas and
should also provide such basic facilities as_ access
roads, picnic grounds, boat-launching ramps, sanitation
and the like. ~We contemplate that perhaps $700 million
Ta(?t be spent for such purposes at Corps projects by

The national inland-waterway system embraces some 20,000
miles of improved channels  in commercial use. We have
estimated that 10,000 miles of these channels need
improvement, and about 1,000 miles of new waterways merit
serious consideration for possible future development.
The total cost of this possible future work would be
about $8 billion. The urgency with which this additional
construction should be carried out depends upon factors
which are difficult to predict. In addition to possible
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modifications in national transportation policy, the_main
determining factors are the growth of tranSportation
needs and the future cost of alternative Torms of
transportation. At present we can only assume that needs
will develop at about the same rate in _the future as_in
the past. On this basis we should anticipate investin
about $2.7 billon in the improvement of construction o
waterways by 1980.

Also, construction of 14 new deep-draft harbors on the
seacoasts and the Great Lakes, and improvement of 46
existing harbors are expected to become justified over
the next two decades. The estimated cost of this work is

about $2 billion.

The Atlantic coastal storms early this March have
emphasized the need for expanded programs to protect
against loss of life and property and destruction, of
beaches along the national shoreline. Without taking
Into  accoun changes that pa occur in Federal
I@qlslatlon and policy, we feel reasonably sure that we
will be called on to undertake more shore protection,
including hurricane protection projects, than has been
contemplated  before  this _ year.” A ver rough
order-of-magnitude estimate might be in the neighborhood
of $1 billion by 1980.

To get the big, overall,_ comprehensive water resources
development job done on time and economically, we shall
have to accelerate river basin planning and project
surveys. Increased emphasis 1s being placed on is
“factivity 1iIn mY own office. And, as a Tirst _step In
avoiding a bottleneck, special river basin planning units
have been established in each of our Divisions. These
units will carry on continuing studies of reservoir needs
and potentialities for each river basin similar to those
prepared for the Senate Select Committee. These studies
will helP provide the detailed data needed to further
refine he _estimates of needs set Tforth by the
Committee. They will also help the Corps of Engineers
develop more “dependable time-tables for providing
additional storage capacity, will he%p locate reservoir
sites, and will determine the river flows needed at key
points along the main rivers.

We expect our basin-study units to help us cooperate
effectively with other river-basin planning agencies such
as those ° recommended by President Kennedy. _ Pending
completion of comprehensive basin p!ans,thgr will help
us to make sure that our proposed projects will fit well
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into future plans and help us give proper consideration
to selecting the best of alternative means of meeting
resource needs.

Let me repeat that our estimates are necessarilx based
largely on meeting those requirements for which the Corps
of Engrineers has primary responsibility. But I might
point out that many different water-resource programs
tend to converge on those of the Corps, particularly with
respect to basic stream flow regulatlon- our basin-study
assignments, from the late 1920% to date; the nationwidé
scope of our proarams, and our i1nvolvement not only on
rivers but on lakes and seacoasts; the many contacts we
have established at community level all overthe United
States through both our military and our civil missions-—-
all these bring us into contact with the nation®s
over-al water-resource needs_and problems. And 1 hope
that by telling_you candidly how big the job ahead
appears to us, 1